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FACILITY, PROVISION METHOD, AND
PROVISION SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to Japanese Patent Appli-
cation No. 2019-217886 filed on Dec. 2, 2019, incorporated
herein by reference in 1ts entirety.

BACKGROUND

1. Technical Field

The present disclosure relates to a facility, a provision
method, and a provision system.

2. Description of Related Art

An autonomous driving vehicle including a traveling unit
without a vehicle cabin and a structure detachably attached
to an upper portion of the traveling unit 1s disclosed (for

example, refer to WO 2018/230720).

SUMMARY

One aspect of the disclosure 1s intended to, 1n a case where
the vehicle 1s provided with a vehicle cabin unit having an
infrastructure facility, enhance the vehicle cabin unit as a
living space and use the traveling umt separated from the
vehicle cabin unait.

A first aspect of the present disclosure 1s a facility that
provides an inirastructure service to a vehicle. The vehicle
includes a first unit that includes a driving wheel and a
second unit that has a cabin space of the vehicle and 1s
separable from the first unit. The facility includes a connec-
tion unmit that connects to the second unit, and a provision
unit that provides the infrastructure service to the second
unit when the connection unit 1s connected to the second
unit.

A second aspect of the present disclosure 1s a provision
method of providing an infrastructure service to a vehicle.
The vehicle includes a first unit that includes a driving wheel
and a second unit that has a cabin space of the vehicle and
1s separable from the first unit. The provision method
includes a step of accepting, by a computer, a request, from
the vehicle, for using the iifrastructure service, and a step of
providing, by the computer, the infrastructure service to the
second unit when a connection unit of a facility that provides
the infrastructure service 1s connected to the second unait.

A third aspect of the present disclosure 1s a provision
system including a vehicle and a facility that provides an
infrastructure service to the vehicle. The vehicle includes a
first unit that includes a driving wheel and a second unit that
has a cabin space of the vehicle and 1s separable from the
first unit. The facility includes a connection unit that con-
nects to the second unit, and a provision unit that provides
the infrastructure service to the second unit when the con-
nection unit 1s connected to the second umnit.

With the present disclosure, it 1s possible to, 1 a case
where the vehicle 1s provided with a vehicle cabin umt
having an infrastructure facility, enhance the vehicle cabin
unit as a living space and use the traveling unit separated
from the vehicle cabin unait.

BRIEF DESCRIPTION OF THE DRAWINGS

Features, advantages, and technical and industrial signifi-
cance of exemplary embodiments of the disclosure will be
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2

described below with reference to the accompanying draw-
ings, 1 which like signs denote like elements, and wherein:
FIG. 1 shows one example of an outline of a configuration

of a living space provision system according to a first
embodiment;

FIG. 2 1s a diagram 1illustrating one example of a hardware
configuration of a traveling unit;

FIG. 3 1s a diagram 1illustrating one example of a speci-
fication of a vehicle cabin unit;:

FIG. 4 1s a diagram 1llustrating one example of a speci-
fication of a residential section;

FIG. 5 shows one example of an outline of functional
configurations of the traveling unit, an information process-
ing apparatus, and an information terminal, which constitute
the living space provision system;

FIG. 6 shows one example of a shared table;

FIG. 7 shows one example of a flowchart of a processing,
in which the traveling umit moves to a target location;

FIG. 8 shows one example of a flowchart in which the
information processing apparatus manages a shared sched-
ule of traveling units;

FIG. 9 shows one example of a flowchart of a processing
in which the information processing apparatus issues an
instruction to the traveling unit to move;

FIG. 10 shows one example of a flowchart of a processing,
in which the information terminal accepts an input of
information;

FIG. 11 shows one example of a tflowchart of a processing,
executed by the entire living space provision system; and

FIG. 12 shows one example of an outline of a residential
section according to a modified example.

DETAILED DESCRIPTION OF EMBODIMENTS

The infrastructure service provided by the facility accord-
ing to the first aspect of the present disclosure 1s at least one
infrastructure service from among a service using electric
power, a service using gas, a service using tap water, and a
service dealing with sewage, which includes infrastructure
services used for living in places where people reside.

According to the facility as described above, the infra-
structure service 1s continuously available 1n the second unit
by connecting the second unit and the connection unit.
Theretfore, the second unit 1s enhanced as a living space.
Further, since the first unit and the second unit can be
separated, the first unit can be separated from the second unit
and used while the second unit 1s connected to the connec-
tion unit. In the detailed description, the traveling unit 1s
exemplified as the first unmit. Moreover, the vehicle cabin unit
1s exemplified as the second unit and the third unat.

First Embodiment

System Configuration

FIG. 1 Shows one example of an outline of a configura-
tion of a living space provision system 1 according to a first
embodiment. The living space provision system 1 according
to the present embodiment 1includes a vehicle 10, a residen-
tial section 40, an information processing apparatus 50, and
an information terminal 60. In the detailed description, the
residential section 40 and the mformation processing appa-
ratus 50 are one of a plurality of examples of the “facility”™
of the present disclosure.

The vehicle 10 includes a traveling unit 20 capable of
autonomous travel and a vehicle cabin unit 30. The traveling
unit 20 and the vehicle cabin unit 30 can be separated and
vertically coupled. That i1s, the traveling unit 20 can be
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shared among a plurality of vehicle cabin units 30. For
example, the traveling unit 20 and the vehicle cabin unit 30
may be respectively provided with mechanisms capable of
being separated and coupled, and those units can be sepa-
rated and coupled. Further, the traveling unit 20 and the
vehicle cabin unit 30 may be separated and coupled by
using, for example the magnetic force of an electromagnet.

The residential section 40 includes a plurality of entrances
41 capable of receiving the vehicle 10 (details will be
described later). In addition, the residential section 40 1is
provided with infrastructure facilities that use or treat elec-
tricity, gas, and water (including tap water and sewage). The
infrastructure facilities are continuously available. Further,
the infrastructure facilities are provided with connection
mechanisms for supplying electricity, gas and water to the
vehicle cabin unit 30 of the vehicle 10.

The information processing apparatus 50 manages a
schedule 1n which the traveling unit 20 1s shared among a
plurality of vehicle cabin units 30.

The information terminal 60 may include, for example, a
touchscreen display 61. The information terminal 60
receives, via the touchscreen display 61, inputs of a time
when the user rides 1n the vehicle 10 so as to check in to the
residential section 40 and a time when the user checks out
from the residential section 40. In this detailed description,
“check 1n” indicates a procedure for the user to receive the
service provided by the living space provision system 1.
Meanwhile, “check out” indicates a procedure by which the
user ends the service provided by the living space provision
system 1.

In the living space provision system 1 according to the
first embodiment, the traveling unmit 20, the nformation
processing apparatus 50, and the information terminal 60 are
mutually connected by a network (IN). The network may be,
for example, a worldwide public communication network
such as the Internet or the like, or a wide area network
(WAN) or another communication network. The network
may include a telephone communication network such as a
mobile phone or the like, and a wireless communication
network such as WiF1® or the like.

Components of Each Unat

Traveling Unit 20

FIG. 2 1s a diagram 1llustrating one example of a hardware
configuration of the traveling unit 20. The traveling unit 20
includes a central processing unit (CPU) 201, an electronic
control unit (ECU) 21 having a memory 202, and an external
storage device 203. The traveling unit 20 also includes a
drive motor 204, a steering motor 205, a wheel encoder 206,
and a steering angle encoder 207. The traveling unit 20 also
includes an obstacle sensor 208 and a microphone 209.
Further, the traveling unit 20 includes a Global Positioning
System (GPS) module 210 and a communication module
211.

Each function described below 1s implemented by the
CPU 201 executing a computer program that 1s executably
expanded 1n the memory 202. The memory 202 stores a
computer program executed by the CPU 201, data processed
by the CPU 201, and the like. The memo 202 may be, for
example, a dynamic random access memory (DRAM), a
static random access memory (SRAM), a read-only memory
(ROM), or the like. The external storage device 203 may be,
for example, a non-volatile storage device such as a solid
state drive (SSD) or a hard disk drnive.

The drive motor 204 rotates each wheel included 1n the
traveling unit 20. The drive motor 204 may drive any one
pair of the two pairs of wheels, 1.e. front and rear wheels.
Further, the steering motor 205 outputs power for changing
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a direction along a rotation axis of at least one pair of wheels
in order to steer the vehicle 10.

The wheel encoder 206 outputs a rotation angle of the
wheel at a predetermined detection time interval. Further,
the steering angle encoder 207 detects a steering angle at a
predetermined detection time 1nterval.

The obstacle sensor 208 includes an ultrasonic sensor or
a radar. The obstacle sensor 208 may emit, for example,
ultrasonic waves or electromagnetic waves 1 a detection
target direction, and may detect, for example, presence,
location and relative velocity of an obstacle in the detection
target direction by using a diflerence between the emitted
wave and the receirved reflected wave. Examples of the
obstacle include pedestrians, bicycles, structures and build-
ings. An installation position of the obstacle sensor 208 may
be, for example, 1n the area surrounding of four corners on
the front, rear, leit and right sides of the traveling unit 20,
with a traveling direction of the traveling unit 20 as a front
direction. The microphone 209 converts voice nto an elec-
tric signal.

The GPS module 210 outputs information about a current
location by receiving radio waves of time signals from a
plurality of satellites that orbit the earth. Further, the com-
munication module 211 1s a module capable of performing
wireless communication by a wireless signal and a wireless
communication protocol according to a predetermined wire-
less communication standard.

Vehicle Cabin Unit 30

FIG. 3 1s a diagram 1illustrating one example of a speci-
fication of the vehicle cabin unit 30. The vehicle cabin unit
30 mcludes a katchen unit 31. The kitchen unit 31 includes
a Taucet 301 through which tap water flows out, and a tank
302 that stores the tap water. Further, the vehicle cabin unit
30 1s provided with a three-way valve 303. The faucet 301
and the tank 302 are connected via the three-way valve 303.
A water inlet 304 through which the tap water can tlow from
an external facility i1s provided on an outer wall of the
vehicle cabin unit 30. The water inlet 304 and one inlet
forming the three-way valve 303 are connected via a water
pipe. The degree of opening of the three-way valve 303 1s
controlled such that the tap water flows from the tank 302 to
the faucet 301 when the water ilet 304 1s not connected to
the external facility.

Further, the kitchen unit 31 1s provided with a stove 306,
and a gas cylinder 307 that supplies gas to the stove 306.
Further, the vehicle cabin unit 30 1s provided with a three-
way valve 310. The stove 306 and the gas cylinder 307 are
connected via the three-way valve 310. A gas inlet 309
through which the gas can tlow from the external facility 1s
provided on the outer wall of the vehicle cabin unit 30. The
gas inlet 309 and one inlet of the three-way valve 310 are
connected via a gas pipe. The degree of opening of the
three-way valve 310 1s controlled such that the gas flows
from the gas cylinder 307 to the stove 306 when the gas inlet
309 is not connected to the external facility.

In addition, the outer wall of the vehicle cabin unit 30 1s
provided with a connector 32 that 1s connected to a connec-
tor provided 1n a facility that supplies power from the
outside and that conducts electricity. Further, an outlet 33 1s
provided on an inner wall of the vehicle cabin unit 30. The
connector 32 and the outlet 33 are connected via an electric
wiring. Further, a portable air conditioner 35 having a
built-in battery i1s provided inside the room. The air condi-
tioner 35 has a plug, and power can be harvested by inserting
the plug into the outlet 33.

Moreover, an operation panel 36 1s provided on the 1nner
wall of the vehicle cabin unit 30. The operation panel 36
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includes a computer having a processor such as a CPU, a
main storage device such as a RAM and a ROM, an
EPROM, and an auxiliary storage device such as a hard disk
drive, and a touchscreen display. When the vehicle cabin
unit 30 and the external facility are connected, a section for
selecting whether or not to supply the tap water and the gas
from the external facility 1s displayed via the computer on
the touchscreen display. For example, when it 1s selected to
supply the tap water from the outside, the degree of opening
of the three-way valve 303 1s controlled via the computer
such that the tap water flows from the water inlet 304 to the
faucet 301 after the external facility 1s connected. Similarly,
for example, when 1t 1s selected to supply the gas from the
outside, the degree of opening of the three-way valve 310 1s
controlled via the computer such that the gas tlows from the
gas inlet 309 to the stove 306 after the external facility 1s
connected. The operation panel 36 may be provided 1n the
residential section 40. The operation panel 36 may be
operated 1n the same manner as above to control the supply
of the tap water or the gas to the vehicle cabin umt 30.
Additionally, the three-way valve 303 and the three-way
valve 310 may be provided mn the middle of the pipe
installed 1n the residential section 40 to control the supply of
the tap water or the gas to the vehicle cabin unmit 30.

Further, the water inlet 304, the gas inlet 309, and the
connector 32 are collectively provided at one location on the
outer wall of the vehicle cabin unit 30, and such a location
will be referred to as a connection unit 37 hereinaiter. The
connection unit 37 1s one example of a connection mecha-
nism.

Residential Section 40

FIG. 4 1s a diagram 1llustrating one example of a speci-
fication of the residential section 40. The plurality of
entrances 41 of the residential section 40 1s arranged side by
side 1n a horizontal direction. A connector 401, a gas supply
port 402, and a water supply port 403 are collectively
provided as a connection unit 42 on an outer wall of the
entrance 41. A door 1s provided at each of the entrances 41.
The user can enter the mside of the residential section 40 by
alighting from the vehicle cabin unit 30 and opening the
door. A shared space i1s provided inside the residential
section 40. Facilities such as a table, shower and toilet are
installed 1n the shared space. In addition, the residential
section 40 1s provided with a passage 43 through which the
user can visit the shared space from the vehicle cabin unit
30. The passage 43 1s provided such that the user can come
and go between the plurality of entrances 41. The connector
401, the gas supply port 402, and the water supply port 403
are collectively configured to be one example of the “con-
nection unit” of the present disclosure.

Functional Configuration of Each Unait

FIG. 5 shows one example of an outline of functional
configurations of the traveling umt 20, the information
processing apparatus 50, and the information terminal 60,
which constitute the living space provision system 1.

Traveling Unit 20

The traveling unit 20 1includes a communication unit 221.
The commumnication unit 221 1s formed so as to include the
communication module 211. The communication unit 221
may be connected to, for example, a WiF1 access point or as
mobile phone base station, and communicates information
with various servers on the network through a WAN con-
nected thereto.

The traveling unit 20 also includes a route generation unit
222. The route generation unit 222 generates a route from
the current location to a target location. A method for
generating the route may be a known method or a method
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using a unique algorithm. The route 1s formed as a target
trajectory including latitude and longitude.

The traveling unit 20 also includes an environment detec-
tion unit 223. The environment detection unit 223 1s formed
so as to 1nclude the obstacle sensor 208 and the microphone
209. The environment detection unit 223 detects various
pieces of information from the environment on the surround-
ings ol the vehicle 10 during traveling. More specifically, the
environment detection unit 223 determines whether there 1s
an obstacle on the surroundings of the vehicle 10 based on
the output from the obstacle sensor 208, and then outputs the
determination information. In addition, the environment
detection unit 223 determines whether or not the output from
the microphone 209 1s equal to or higher than a predeter-
mined threshold and whether or not the output from the
microphone 209 1s a voice of a person. Then, 1n a case where
it 1s determined that the output from the microphone 209 1s
equal to or higher than the threshold and 1s a voice of a
person, the environment detection unit 223 determines that
there 1s a person on the surroundings of the vehicle 10. The
environment detection unit 223 outputs the determination
information. Whether or not the output from the microphone
209 1s a voice of a person 1s determined by analyzing a
frequency spectrum of the signal output from the micro-
phone 209, or by voice recognition.

The traveling unit 20 also includes a location information
acquisition unit 224. The location information acquisition
unit 224 1s formed so as to include the GPS module 210. The
location mformation acquisition unit 224 acquires informa-
tion on the current location of the vehicle 10 from the output
of the GPS module 210.

The traveling unit 20 also includes a drive unit 225. The
drive unit 225 1s formed so as to include the drive motor 204,
the steering motor 205, the wheel encoder 206, and the
steering angle encoder 207. The drive unit 225 receives a
control signal for driving the drive motor 204 and the
steering motor 205. Then, the drive motor 204 and the
steering motor 205 are controlled according to the received
control signal. Further, the drive unit 225 outputs the steer-
ing angle of the vehicle 10 by the steering angle encoder 207
at a predetermined detection time interval. Moreover, the
drive unit 225 outputs the rotation angle of the wheel via the
wheel encoder 206 at a predetermined detection time inter-
val.

The traveling unit 20 also includes a control unit 226. The
control unit 226 1s formed so as to include the ECU 212. The
control unit 226 generates the control signal for driving the
drive motor 204 and the steering motor 205. The control
signal generated by the control unit 226 includes a signal
such that the vehicle 10 follows a target trajectory. The
control unit 226 also acquires steering angle information of
the vehicle 10 and wheel rotation angle information. Then,
the control unit 226 corrects the control signal such that the
vehicle 10 follows the target trajectory according to the
acquired steering angle mformation and the acquired wheel
rotation angle information. The control unit 226 also
receives information on the current location of the vehicle
10. The control signal 1s corrected such that the vehicle 10
follows the target trajectory according to the received infor-
mation on the current location. The control unit 226 also
receives environmental information on the surroundings of
the vehicle 10. Then, the control unit 226 corrects the control
signal according to the received environment information.

Information Processing Apparatus 50

The information processing apparatus 50 1s a computer
having a processor such as a CPU, a main storage device
such as a RAM and a ROM, an auxiliary storage device such
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as an EPROM, a hard disk drive, and a removable medium.
The removable medium may be, for example, a USB
memory or a disk recording medium such as a CD ora DVD.
An operating system (OS), various programs, various tables
and the like are stored 1n the auxiliary storage device. The
programs stored therein are loaded into a work area of the
main storage device and executed, and each component 1s
controlled by executing the programs. Thus, it 1s possible to
implement each function so as to match a predetermined
purpose as described later.

The information processing apparatus 30 includes a com-
munication umt 501. The communication unit 501 1s formed
so as to 1nclude, for example, a communication module such
as a network interface card (NIC) or a wireless circuit. The
communication unit 501 connects to, for example, a WAN or
a local area network (LAN) from a mobile phone base
station or an access point of a wireless communication
network such as WiF1® or the like, and further connects to
the WAN via the LAN to communicate with various servers
and information terminals on the network through the WAN.

The information processing apparatus 50 includes a man-
agement unit 502. The management unit 502 manages a
shared schedule of the traveling units. FIG. 6 illustrates one
example of a shared table T1 that the management unit 502
refers to for managing the shared schedule of the traveling
units 20. As shown 1n FIG. 6, in the shared table T1, time
zone information in which the traveling unit 1s used and
information on the vehicle cabin unit to which the traveling
unit 1s connected are associated with each traveling unit. In
a case where the management unit 502 acquires information
on a time zone 1n which the traveling umt i1s desired to be
used (heremafiter referred to as “desired time zone”), the
management umt 502 refers to the shared table T1 and
allocates a traveling unit that can be rented out in the desired
time zone. A method by which the management unit 502
allocates the traveling unit may be a known method or a
method using a umique algorithm. Further, the management
unit 502 reflects the allocated information in the shared table
T1 and updates the shared table T1. Moreover, the manage-
ment unit 502 determines whether or not there 1s a traveling,
unit allocated to the vehicle cabin unit by referring to the
shared table T1.

The information processing apparatus 30 includes an
instruction unit 503. The instruction unit 503 generates an
instruction signal for instructing the traveling unit 20 to
move. The istruction signal includes mmformation on the
target location. The instruction signal also includes an
istruction signal to connect to the vehicle cabin unit at the
target location.

The information processing apparatus 50 includes a stor-
age unmt 504. The storage unit 504 1s formed so as to include
a main storage device and an auxiliary storage device. A
program executed by a processor and data used by the
control program are expanded in the main storage device.
Further, the auxiliary storage device stores a program
executed by the processor and data used by the program. The
auxiliary storage device may store an operating system for
executing the program. Each function i1s implemented by
loading the program stored in the auxiliary storage device
into the main storage device and executing the program by
the processor. The storage umt 504 also stores information
shown 1n the shared table T1 described above 1n the main
storage device or the auxiliary storage device.

Information Terminal 60

The information terminal 60 1s a computer having a
processor such as a CPU, a main storage devices such as a
RAM and a ROM, an auxiliary storage device such as an
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EPROM, a hard disk drive, and a removable medium, as
well as the touchscreen display 61. An operating system
(OS), various programs, various tables and the like are
stored 1n the auxiliary storage device. The programs stored
therein are loaded into a work area of the main storage
device and executed, and each component 1s controlled by
executing the programs. Thus, it 1s possible to implement
cach function so as to match a predetermined purpose as
described later.

The information terminal 60 includes a communication
unit 601. The communication unit 601 1s formed so as to
include a communication module. The communication unit
601 may be connected to, for example, the WiFi® access
point or the mobile phone base station, and communicates
information with various servers on the network through the
WAN connected to them.

The information terminal 60 also includes a display unit
602. The display unit 602 1s formed so as to include the
touchscreen display 61. The display unit 602 displays infor-
mation on the touchscreen display 61.

The information terminal 60 also includes an input accep-
tance unit 603. The mput acceptance unit 603 1s formed so
as to 1nclude the touchscreen display 61. The input accep-
tance unit 603 accepts input of information via the touch-
screen display 61.

Processing Flow of Each Unit

Next, a processing flow executed by each unit will be
described. FIG. 7 shows one example of a tlowchart of a
processing 1n which the traveling unit 20 moves to a target
location.

(S201) In step S201, the communication umt 221 receives
a signal including information on the target location from the
external device.

(S202) In step S202, the location information acquisition
unmit 224 acquires iformation on the current location of the
traveling unit 20. The route generation unit 222 uses the
information on the current location and the information on
the target location recerved in step S201 to generate a travel
route from the current location to the target location.

(S203) In step S203, the control unit 226 generates a drive
control signal for driving the wheels by using the travel route
generated 1n step S202, and transmits the drive control signal
to the drive unit 225. The drive unit 2235 drives the dniving
wheels 1n accordance with the received drive control signal,
such that the traveling unmit 20 moves from the current
location to a destination location. In addition, while the
traveling unit 20 1s moving to the destination location, the
environment detection unit 223 acquires surrounding envi-
ronment 1nformation. The control unit 226 generates the
drive control signal according to the environmental infor-
mation and transmits the signal to the drive umit 225. By
executing such a processing, the traveling unit 20 moves to
the destination location while correcting the 1nitially planned
travel route according to the environment.

Further, FIG. 8 shows one example of a flowchart 1n
which the information processing apparatus S0 manages the
shared schedule of the traveling units 20.

(S501) In step S501, the communication unmit 501
receilves, from the external device, information on the time
period 1 which the traveling unit 1s desired to be used.

(S502) In step S502, the management unit 302 allocates
a traveling umt that can be rented out in the desired time
zone referring to the information on the time period 1n which
the traveling unit 1s desired to be used, which 1s received by
the communication unit 501 1n step S501, and the informa-
tion shown in the shared table T1. Further, the management
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unit 502 reflects the allocated information 1n the shared table
T1 and updates the shared table T1.

Further, FIG. 9 shows one example of a flowchart of a
processing 1n which the information processing apparatus 50
issues the instruction to the traveling unit 20 to move. 5

(S511) In step S511, the management unit 502 determines
whether or not there 1s a traveling umt allocated to the
vehicle cabin unit after a predetermined time has elapsed, by
referring to the shared table T1. The predetermined time may
be, for example, a time required for the traveling unit to 10
move from the current location to a location at where the
allocated vehicle cabin unit 1s located 1n a case where 1t 1s
determined that there 1s a traveling unit allocated to the
vehicle cabin unait.

(S512) In step S512, the mnstruction unit 503 generates, 1n 15
a case where 1t 1s determined that there 1s a traveling unit
allocated to the vehicle cabin unit after the predetermined
time has been elapsed 1n step S511, the mstruction signal for
such a traveling unit 20 to move to the location at where the
allocated vehicle cabin unit 30 1s located and to connect to 20
the vehicle cabin unit 30. The instruction signal includes
information on the target location that is the location at
which the vehicle cabin unit 30 1s located.

(S513) In step S513, the communication umt 501 trans-
mits the instruct on signal generated 1n step S512 to the 25
communication unit 221 of the traveling unit 20.

Further, FIG. 10 shows one example of a flowchart of a
processing 1n which the information terminal 60 accepts the
input of the information.

(S601) In step S601, the input acceptance unit 603 accepts 30
the mput of the information. A display for prompting the
input of the information may be displayed on the touch-
screen display 61, by the display unit 602, 1n advance.

(5602) In step S602, the communication umt 601 trans-
mits the mformation accepted 1n step S601 to the external 35
device.

Processing Flow of Living Space Provision System 1

Next, one example of a processing implemented by the
entire living space provision system 1 will be described.
FIG. 11 shows one example of a flowchart of the processing 40
executed by the entire living space provision system 1. It 1s
assumed that a user means a person who rides 1n the vehicle
10 and checks 1n to the residential section 40.

(S1001) In step S1001, the input acceptance umt 603 of
the information terminal 60 held by the user accepts the 45
inputs of a check-in time for checking in to the residential
section 40 and a check-out time for checking out from the
residential section 40.

(51002) In step S1002, the communication unit 601
transmits the information on the check-in time and the 50
check-out time accepted 1n step S1001 to the information
processing apparatus 50.

(51003) In step S1003, the commumnication unit 501 of the
information processing apparatus 50 receives the informa-
tion on the check-in time and the check-out time, which 1s 55
transmitted from the communication unit 601 of the infor-
mation terminal 60.

(S1004) In step S1004, the management unit 502 updates
schedule information stored 1n the shared table by using the
information on the check-in time and check-out time, which 60
1s received by the communication unit 501 1n step S1003.
More specifically, the management unit 302 allocates the
traveling unit 20 as, for example, a traveling unit to be
coupled with the vehicle cabin unit 30 after the check-out
time. Further, the management unit 302 allocates the trav- 65
cling unit 20 to another vehicle cabin unmit 30A that requires
the traveling unit 20 during a period from the check-in time
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to the check-out time. The vehicle cabin unit 30A may be
one that 1s checked in to the residential section 40, or one
that 1s located 1n a place other than the residential section 40.
The vehicle cabin unit 30A 1s one example of the “second
umt” of the present disclosure, and 1n this case, the vehicle
cabin unit 30 1s one example of the “third unit” of the present
disclosure. Further, step S1004 1s one example of the “allo-
cating” of the present disclosure.

(S1005) In step S1005, the vehicle 10 arrives at the

entrance 41 of the residential section 40. Then, the connec-
tion unit 37 of the vehicle cabin unit 30 and the connection
unit 42 of the residential section 40 are connected. More
specifically, the water 1nlet 304 of the vehicle cabin unit 30
and the water supply port 403 of the residential section 40
are connected. Similarly, the gas inlet 309 of the vehicle
cabin unit 30 and the gas supply port 402 of the residential
section 40 are connected. Similarly, the connector 32 of the
vehicle cabin unit 30 and the connector 401 of the residential

section 40 are connected.

(51006) In step S1006, the operation panel 36 provided in
the vehicle cabin unit 30 accepts the mput indicating that
water and gas are continuously used (one example of the
“accepting” and the “selecting” according to the present
disclosure). The degree of opening of the three-way valve
303 provided in the middle of the water pipe 1s controlled
such that the tap water supplied from the residential section
40 flows to the faucet 301 (one example of the “provision
controlling” and the “providing” according to the present
disclosure). Similarly, the degree of opening of the three-
way valve 310 provided in the middle of the gas pipe 1s
controlled such that the gas supplied from the residential
section 40 flows to the stove 306 (one example of the
“provision controlling” and the “providing” according to the
present disclosure). In addition, the electricity 1s automati-
cally supplied to the outlet 33 of the vehicle cabin umt 30 by
connecting the connector 32 and the connector 401 (one
example of the “providing” according to the present disclo-
sure). By executing such a processing, the user can continue
to use the electricity, the water, and the as i the vehicle
cabin unit 30.

(S1007) In step S1007, the management unit 302 of the
information processing apparatus 50 confirms that the trav-
cling unit 20 connected to the vehicle cabin unit 30 1is
allocated to another vehicle cabin unit 30A i the shared
table T1 by referring to the shared table T1.

(S1008) In step S1008, the mnstruction unit 303 generates
an 1nstruction signal for mstructing the traveling unit 20 to
move to the location at which the vehicle cabin unit 30A 1s
located and to connect to the vehicle cabin unit 30A. The
control signal includes information on the location at which
the vehicle cabin unit 30A 1s located.

In step S1009, the communication unit 501 transmits the
instruction signal generated 1n step S1008 to the communi-
cation unmit 221 of the traveling unit 20.

(51010) In step S1010, the communication unit 221 of the
traveling unit 20 receives the instruction signal transmitted
from the communication unit 501 of the information pro-
cessing apparatus 50 1n step S1009.

(S1011) step S1011, the location information acquisition
unmt 224 acquires information on the current location of the
traveling unit 20. The route generation unit 222 uses the
information on the current location and the information on
the location at which the vehicle cabin unit 30A 1s located,
included 1n the 1nstruction signal recerved 1n step S1010, to
generate a travel route from the current location to the
location at which the vehicle cabin unit 30A 1s located.
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(S1012) 1n step S1012, the control unit 226 generates a
drive control signal for driving the wheels by using the travel
route generated 1 step S1011, and transmits the drive
control signal to the drive unit 225. The drive unit 225 drives
the wheels 1n accordance with the recerved drive control 5
signal, such that the traveling unit 20 moves from the current
location to the location at which the vehicle cabin unit 30A
1s located. Further, 1n a case where the environment detec-
tion unit 223 acquires mformation on obstacles or persons
on the surroundings of the vehicle 10 or on the travel route 10
during the traveling unit 20 moving to the location at which
the vehicle cabin unit 30A 1s located, the control unit 226
generates a drive control signal such that the traveling unit
20 temporarily avoids obstacles or persons and returns to the
original travel route, and transmits the drive control signal to 15
the drive unit 225. By executing such a processing, the
traveling unit 20 moves to the location at which the vehicle
cabin unit 30A 1s located while avoiding obstacles or per-
sons. The traveling unit 20 1s connected to the vehicle cabin
unit 30A and moves to a desired location integrally with the 20
vehicle cabin unit 30A.

(51013) In step S1013, the nstruction unit 5303 of the
information processing apparatus 50 confirms that the trav-
cling unit 20 separated from the vehicle cabin unit 30 1s
allocated to the vehicle cabin unit 30 1n the shared table T1 25
by referring to the shared table.

(S1014) In step S1014, the instruction unit 503 generates
an 1nstruction signal for mstructing the traveling unit 20 to
move to the location at which the vehicle cabin unit 30 1s
located and to connect to the vehicle cabin unit 30. The 30
instruction signal includes information on the location at
which the vehicle cabin unit 30 1s located.

(51015) In step S1015, the communication unit 501
transmits the istruction signal generated in step S1014 to
the communication unit 221 of the traveling umt 20. 35

(51016) In step S1016, the commumnication unit 221 of the
traveling unit 20 recerves the mnstruction signal transmitted
from the communication unit 501 of the mformation pro-
cessing apparatus 50 1n step S1013.

(S1017) In step S1017, the location information acquisi- 40
tion unit 224 acquires information on the current location of
the traveling unit 20. The route generation unit 222 uses the
information on the current location and the information on
the location at which the vehicle cabin unit 30 1s located,
included 1n the instruction signal received 1n step S1016, to 45
generate a travel route from the current location to the
location at which the vehicle cabin unit 30 1s located.

(51018) 1n step S1018, the control unit 226 generates a
drive control signal for driving the wheels by using the travel
route generated i1n step S1017, and transmits the drive 50
control signal to the drive unit 223. The drive unit 225 drives
the wheels 1n accordance with the received drive control
signal, such that the traveling unit 20 moves from the current
location to the location at which the vehicle cabin unit 30 1s
located. Further, 1n a case where the environment detection 55
unit 223 acquires information on obstacles or persons on the
surroundings of the vehicle 10 or on the travel route during
the traveling unit 20 moving to the location at which the
vehicle cabin unit 30 1s located, the control unit 226 gen-
erates a drive control signal such that the traveling unit 20 60
temporarily avoids obstacles or persons and returns to the
original travel route, and transmits the drive control signal to
the drive umit 225. By executing such a processing, the
traveling unit 20 moves to the location at which the vehicle
cabin unit 30 1s located while avoiding obstacles or persons. 65
The traveling umit 20 1s connected to the vehicle cabin unit
30 and 1s integrated with the vehicle cabin unit 30. By
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executing such a processing, the user can check out from the
residential section 40 as scheduled.

Fftect of First Embodiment

It 1s ditficult to increase a size of the vehicle cabin unit 30
constituting the vehicle 10 that forms the living space
provision system 1 due to restrictions such as road width.
Therefore, 1t 1s dith

icult for the vehicle cabin umt 30 to
provide the tank 302 or the gas cylinder 307 having a
capacity of more than a predetermined capacity. In other
words, the available amount of water 1s limited to the
amount stored 1n the tank 302 1n the vehicle cabin unit 30.
Similarly, the available amount of gas 1s limited to the
amount stored 1n the gas cylinder 307. Further, a size of the
portable air conditioner 35 1s limited to a size that can be
accommodated 1n the vehicle cabin unit 30. Therefore, the
portable air conditioner 35 can only use the power stored in
the built-in battery.

However, according to the living space provision system
1 described above, 1n a case where the connection unit 42 of
the residential section 40 and the connection unit 37 of the
vehicle cabin unit 30 are connected, the electricity, the tap
water and the gas are supplied from the residential section 40
to the vehicle cabin unit 30. Therefore, the electricity, the tap
water and the gas are continuously available 1n the vehicle
cabin unit 30. Therefore, the vehicle cabin unmt 30 1s
enhanced as the living space.

Further, since it 1s diflicult to increase the size of the
vehicle cabin unit 30, a size of a space inside the vehicle
cabin unit 30 1s also limited. However, according to the
living space provision system 1 described above, 1n a case
where the connection unit 42 of the residential section 40
and the connection unit 37 of the vehicle cabin unmit 30 are
connected, the user can go from the vehicle cabin umt 30 to
the shared space of the residential section 40 through the
passage 43. Therelfore, the user does not have to stay in the
vehicle cabin unit 30 of which the size 1s limited. In addition,
the user can continuously use the infrastructure facilities in
the shared space. Moreover, the user can visit another
vehicle cabin unit through the passage 43. Accordingly,
according to the living space provision system 1 described
above, the comfort of the user i1s increased.

Further, according to the living space provision system 1
described above, the user can select whether or not to
continue to use at least one of the gas and tap water by
operating the operation panel 36. Accordingly, the living
space provision system 1 described above 1s a highly con-
venient system that can satisty the demands of each user.

Further, according to the living, space provision system 1
described above, the traveling unit 20 1s separated from the
vehicle cabin unit 30 while the vehicle cabin unit 30 remains
in the residential section 40, and 1s used for another vehicle
cabin unit 30A. Accordingly, according to the living space
provision system 1 described above, the traveling unit 20
that 1s separable from the vehicle cabin unit 30 can be further
used.

Modified Example

FIG. 12 shows one example of an outline of a residential
section 40A according to a modified example. The residen-
tial section 40A 1s a tower-shaped section in which a
plurality of entrances 41 A can be arranged vertically. More
specifically, 1n the residential section 40A, a plurality of
accommodating units 44, including the entrance 41A and a
connection unit 42A respectively, 1s vertically arranged. The
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residential section 40A 1s provided with a carrying device 45
for carrying the accommodating unit 44 to a vacant prede-

termined tloor. Here, the accommodating unit 44 may have
wheels, and the carrying device 45 may have, for example,
a rail on which the wheels of the accommodating unit 44 can
travel to a location at which the vehicle cabin unit 1s placed
on each floor. Then, the carrying device 45 may carry the
accommodating umt 44 along the rail by providing power to
the wheels. Further, the residential section 40A includes the
same facilities as those of the residential section 40. In
addition, the residential section 40A includes an elevator
that can move between the accommodating units 44
arranged on each floor.

When the vehicle 10 arrives at the residential section 40A,
the entrance 41 A on a first floor accommodates the vehicle
10. Then, the connection unit 37 of the vehicle 10 and the
connection unit 42A of the residential section 40A are
connected. In a case where the traveling unit 20 forming the
vehicle 10 1s used for another vehicle cabin unit, the
traveling unit 20 1s disconnected from the vehicle cabin unit
30. The accommodating unit 44 including the vehicle cabin
unit 30 1s carried by the carrying device 45 to, for example,
a third floor. Therefore, a living space provision system 1A
having such a residential section 40A can obtain the same
cllect as that of the first embodiment.

Other Modified Examples

In the living space provision system 1 described above,
the facilities for supplying the tap water, the gas, and the
clectricity are shown as one of a plurality of examples of the
infrastructure facility, but the living space provision system
includes an inirastructure facility to treat sewage. In other
words, a simple toilet having a sewage tank for storing the
sewage may be installed 1n the vehicle cabin unit 30 and 1s
connected to a residential section having a sewage pipe,
thereby discharging the sewage from the sewage tank to the
sewage pipe of the residential section 40. According to such
a living space provision system, the user can continuously
use the toilet 1n the vehicle cabin unit 30.

Moreover, although the passage 43 1s provided in the
residential section 40 forming the living space provision
system 1 described above, the passage 43 may not be
provided. Further, in the information processing apparatus
50 forming the living space provision system 1, the man-
agement unit 502 allocates the traveling unit to the vehicle
cabin unit, but the processing of the management unit 502 to
allocate the traveling unit to the vehicle cabin unit may not
be necessary, and the traveling unit may not be shared.
Moreover, the number of the connection units 42 provided
in the residential section 40 1s not limited to a particular
number. In addition, the living space provision system 1
described above may not include the operation panel 36, and
the electricity, the water or the gas may be automatically
supplied from the residential section 40 to the vehicle cabin
unit 30 in a case where the connector 32 of the vehicle cabin
unit 30 and the connector 401 of the residential section 40
are connected.

The embodiments stated above are mere one of a plurality
of examples, and the present disclosure can be implemented
with appropriate modifications within a scope not departing,
from the gist thereof.

Moreover, the configurations and processing described in
the present disclosure can be freely combined and imple-
mented unless technical contradiction occurs.

Further, the processing described as being performed by
a single device may be executed in a shared manner by a
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plurality of devices. Alternatively, the processing described
as being performed by different devices may be executed by
a single device. In the computer system, the hardware
configuration (server configuration) for implementing each
function can be flexibly changed.

The present disclosure can also be implemented by sup-
plying a computer program for executing the functions
described 1n the embodiments 1n a computer, and reading
and executing the program by one or more processors
included in the computer. Such a computer program may be
provided to the computer by a non-transitory computer-
readable storage medium connectable to a computer system
bus, or may be provided to the computer via the network.
Examples of the non-transitory computer-readable storage

media include random disk (such as a magnetic disk
(Floppy® disk, hard disk drive (HDD), and the like) or

optical disk (CD-ROM, DVD disk, Blu-ray disk, and the
like)), read-only memory (ROM), random access memory
(RAM), EPROM, EEPROM, magnetic card, flash memory,
optical card, and random types of medium suitable for
storing electronic nstructions.

What 1s claimed 1s:

1. A facility that provides an infrastructure service to
vehicles, each of the vehicles including a first unit that
includes a driving wheel and a second unit that has a cabin
space of the vehicle and at least one of a tank and a gas
cylinder and i1s separable from the first unit, the facility
comprising:

connection units each configured to connect to the second
unit of one of the vehicles:

a provision unit configured to provide at least one of water
and gas to the at least one of the tank and the gas
cylinder of the second unit of the one of the vehicles
when at least one of the connection units 1s connected
to the second unit of the one of the vehicles; and

a passage configured to pass between the second units of
the vehicles when at least two of the connection units
are connected to the second units of the vehicles, so that
a user can come and go between the second units of the
vehicles through the passage.

2. The facility according to claim 1, wherein:

the connection units are provided side by side.

3. The facility according to claim 1, further comprising;:

a control unit configured to accept a usage request includ-
ing a usage period of the first unit from the second unit,
and to allocate, to the second unit, a first unit which 1s
separated from a third unit connected to the connection
unit and which 1s available in the usage period, from
among a plurality of first units.

4. The facility according to claim 1, further comprising:

a provision control unit configured to control, when at
least one of the connection units 1s connected to the
second unit of the one of the vehicles, the provision unit
such that the water or gas 1s provided to the second unit
of the one of the vehicles,

wherein the provision control unit includes a selection
unit configured to select the water or gas that 1is
continuously available.

5. A provision system comprising:

vehicles; and

a facility that provides an infrastructure service to the
vehicles, wherein:

cach of the vehicles includes a first unit that includes a
driving wheel and a second unit that has a cabin space
of the vehicle and at least one of a tank and a gas
cylinder and 1s separable from the first unit; and

the facility includes
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connection units each configured to connect to the
second unit of one of the vehicles;
a provision unit configured to provide at least one of
water and gas to the at least one of the tank and the
gas cylinder of the second unit of the one of the 5
vehicles when at least one of the connection units 1s
connected to the second umt of the one of the
vehicles; and
a passage configured to pass between the second units
of the vehicles when at least two of the connection 10
units are connected to the second units of the
vehicles, so that a user can come and go between the
second units of the vehicles through the passage.
6. The provision system according to claim 5, wherein:
the connection units are provided side by side. 15
7. The provision system according to claim 5, wherein the
tacility further includes a control unit configured to accept a
usage request, from the second unit, including a usage
period of the first unit, and to allocate, to the second unit, a
first unit which 1s separated from a third unit connected to 20
the connection unit and which 1s available 1n the usage
period, from among a plurality of first units.
8. The provision system according to claim 5, wherein:
the facility further includes a provision control unit con-
figured to control, when at least one of the connection 25
units 1s connected to the second unit of the one of the
vehicles, the provision unit such that the water or gas
1s provided to the second unit of the one of the vehicles;
and
the provision control unit includes a selection unit con- 30
figured to select the water or gas that 1s continuously
available.
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